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PROBLEM TO BE SOLVED: To provide a pneumatic tire with high maneuver stability 
performance, high vibration resistance, and comfortable driving performance. 

SOLUTION: Plural blocks 18A, 18B, 18C are formed in a tread of the pneumatic tire 
10 with plural circumference direction grooves 14 and plural width direction 
grooves 16A, 16B, 16C. Platforms 20A, 20B, 20C formed by protruding the groove 
bottoms in the tire axis direction of the width direction grooves are formed every 
width direction grooves 16A, 16B, 16C. Therefore, the unevenness of a tread gauge 
can be reduces, and the uniform stiffness and uniformity of the tread 12 are 
increased. 
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USE - For passenger car, truck. 

ADVANTAGE - Provides rigid, equal and uniform treads, thereby improves comfortable 
riding and vibrations is controlled stably. 

DESCRIPTION OF DRAWING (S) - The figure shows the partial top view of pneumatic 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire which established the hoop direction 

slot and the crosswise slot in the tread. 

[0002] 

[Description of the Prior Art] There is a pneumatic tire which established two or more hoop direction 
slots and two or more crosswise slots in the tread. 

[0003] By the way, in the above-mentioned pneumatic tire, since the tread gage of the part of a 
crosswise slot is thin, aggravation of a rigid level difference and uniformity has arisen. The problem of 
aggravation of this rigid level difference and uniformity had had a bad influence on driving stability and 
a degree of comfort. 

[0004] The approach for solving the problem of this rigid level difference is not found out by current, 
and its amelioration according to improvement in a manufacturing technology about the problem of 
aggravation of uniformity is the Lords (for example, formation of joint loess of a belt layer etc., 
equalization of a member, etc.), and especially the cure by design was not accomplished. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, this invention makes it a technical problem to offer the 
pneumatic tire which can attain driving stability ability, vibration, and improvement of a degree of 
comfort in consideration of the above-mentioned fact by forming a platform in the hoop direction slot of 
the tire shaft orientations of this crosswise slot for every crosswise slot. 
[0006] 

[Means for Solving the Problem] In the pneumatic tire which prepared the platform where the pneumatic 
tire according to claim 1 upheaved to the groove bottom of a hoop direction slot while two or more 
crosswise slots connected with two or more hoop direction slots and hoop direction slots were formed in 
the tread, a platform is characterized by being prepared in the tire shaft orientations of a crosswise slot 
for every crosswise slot. 

[0007] Next, an operation of a pneumatic tire according to claim 1 is explained. 
[0008] In the pneumatic tire with which two or more crosswise slots connected with two or more hoop 
direction slots and this hoop direction slot were formed in the tread, the tread gage is thin in the part of a 
crosswise slot. Thus, rigidity will become it low that a tread gage is uneven by the part of a crosswise 
slot on a tire periphery, and a rigid level difference will arise. If this rigidity becomes an ununiformity, a 
feeling of rigidity will lead to aggravation of the real vehicle engine performance (especially driving 
stability ability). 

[0009] Moreover, aggravation of uniformity (especially force of a radial direction (RFV)) arises in 
coincidence that a tread gage is uneven, and it becomes a problem also in the oscillating engine 
performance or a degree of comfort at it. 

[0010] then, the platform which upheaved the groove bottom of a hoop direction slot that this invention 
should solve the above-mentioned technical problem - every crosswise slot - and since it prepared in 
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the tire shaft orientations of a crosswise slot, the heterogeneity of a tread gage can be eased and rigid 
equalization and improvement of uniformity can be attained. Consequently, driving stability and a 
degree of comfort can be improved. 

[001 1] In addition, since volume of a crosswise slot is not decreased by having established the platform 
in the hoop direction slot as compared with the case where a platform is established in a crosswise slot, 
aggravation of wastewater nature (sentiment (WET) engine performance) can be prevented. Moreover, 
aggravation of the wear appearance of the tire by a crosswise slot becoming shallow can be prevented. 
[0012] For hoop direction die-length P of a platform, a pneumatic tire according to claim 2 is [0013] 
when the flute width of the crosswise slot into which the hoop direction die length of a block of another 
side contiguous to the crosswise slot which while adjoined the crosswise slot which has countered the 
platform and has countered A and a platform in the hoop direction die length of a block was inserted 
with one [ B and ] block and the block of another side is set to N. (Formula 1) P=N+Axalpha+Bxalpha 
(0< alpha<=0.2) 

It is characterized by what it comes out and opts for. 

[0014] According to this configuration, rigid equalization and improvement of uniformity can be 
effectively attained by determining the die length of the hoop direction of a platform from an upper type. 

[0015] However, if alpha is 0 in an upper type, it will become difficult to attain rigid equalization. 
Moreover, the wastewater nature of what can attain rigid equalization and improvement of uniformity if 
alpha exceeds 0.2 worsens. 

[0016] Therefore, if it is 0< alpha<=0.2, wastewater nature is securable for coincidence with rigid 
equalization and improvement of uniformity. 

[0017] A pneumatic tire according to claim 3 is characterized by setting the height of a platform below 
to the height of the tread wear indicator exposed to a tire front face at the time of the use limitation of a 
tire. 

[0018] Since the height of a platform was set below to the height of the tread wear indicator exposed to a 
tire front face at the time of the use limitation of a tire according to this configuration, the feeling of 
early wear of a platform is cancelable as well as preventing wear of the platform itself. 
[0019] A pneumatic tire according to claim 4 is characterized by establishing a platform in all hoop 
direction slots. 

[0020] According to this configuration, since the platform was established in all hoop direction slots, 
rigid equalization of a tread and improvement of uniformity can be attained more effectively. 
Consequently, driving stability and a degree of comfort can be improved more effectively. 
[0021] the time of the side face of the tire hoop direction of a platform looking at a pneumatic tire 
according to claim 5 in a tire hoop direction cross section « the shape of an inclined plane -- and ~ or it 
is characterized by being formed in the shape of a curved surface. 

[0022] the time of seeing the side face of the tire hoop direction of a platform in a tire hoop direction 
cross section according to this configuration — the shape of an inclined plane — and — or since it formed 
in the shape of a curved surface, the wastewater resistance in a hoop direction slot can be decreased. 
[0023] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the pneumatic 
tire concerning 1 operation gestalt of this invention is explained. 

[0024] As shown in drawing 1 , two or more blocks 18 are formed in the tread 12 of a pneumatic tire 10 
of two or more hoop direction slots 14 and two or more crosswise slots 16. With this operation gestalt, 
the blocks 18 A, 18B, and 18C of three pitches with which the die length of a hoop direction differs, 
respectively prepare, and it considers as the **** variable pitch. 

[0025] In addition, the case where it does not necessarily need to be formed independently, for example, 
die crosswise slot 16 runs covering at least 60% or more of land part width of face is sufficient as the 
above-mentioned block 18. 

[0026] Platform 20A (P/H) is formed in the hoop direction slot 14 of the location where crosswise slot 
16A between the blocks 18A and 18B which adjoin a hoop direction, and the hoop direction slot 14 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/18/2006 



- JP,2001-219712,A [DETAILED DESCRIPTION] 



Page 3 of 5 



cross. 

[0027] This platform 20 A upheaves the groove bottom of the hoop direction slot 14, and is cast. As 
shown in drawing 2 , although the cross section between X-X f of platform 20A is set up in the shape of a 
square, as shown in this drawing (B) and (C), it may be set as the shape of an abbreviation hemicycle, 
and trapezoidal shape. Thus, since the side face by the side of the tire hoop direction of platform 20A 
can be made to incline by making ** which makes the side face by the side of the tire hoop direction of 
platform 20A the shape of a curved surface by making a cross section into the shape of an abbreviation 
semicircle, and considering as trapezoidal shape, the wastewater nature in the hoop direction slot 14 is 
securable. 

[0028] Here, the die length PI of the tire hoop direction of platform 20A will be determined by the 
following formulas, if while adjoins and the flute width of B and crosswise slot 16A in the meantime is 
set [ the die length of the hoop direction of block 1 8 A ] to Nl (it is the same the following measured to a 
tire hoop direction.) for the die length of the hoop direction of A and block 18B of another side. 
[0029] 

P1=N1+ Axalpha+Bxalpha .... (formula) (0< alpha<=0.2) 

In this case, by the die length of Axalpha, by the projection and the die length of Bxalpha, platform 20A 
is projected from crosswise slot 16A to the block 18B side, and is formed in the block 18A side along 
the tire hoop direction along the tire hoop direction from crosswise slot 16 A. 
[0030] Moreover, height h of platform 20 A is set up lower than the height of the tread wear indicator 
outside drawing exposed to a tire front face (slip sign) at the time of the use limitation of a tire. 
[0031] Moreover, platform 20B is similarly formed in the hoop direction slot 14 of the location where 
crosswise slot 16B between the blocks 18B and 18C which adjoin a hoop direction, and the hoop 
direction slot 14 cross. The configuration of the cross section of this platform 20B is constituted like the 
configuration of the cross section of platform 20A. 

[0032] Moreover, the die length P2 of the tire hoop direction of platform 20B will be determined by the 
following formulas, if while adjoins and the flute width of C and crosswise slot 16B in the meantime is 
set [ the die iength of the hoop direction of block 18B ] to N2 for the die length of the hoop direction of 
B and block 18C of another side. 
[0033] 

P2=N2+ Bxalpha+Cxalpha .... (formula) (0< alpha<=0.2) 

In this case, by the die length of Bxalpha, by the projection and the die length of Cxalpha, platform 20B 
is projected from crosswise slot 16B to the block 18C side, and is formed in the block 18B side along 
the tire hoop direction along the tire hoop direction from crosswise slot 16B. 
[0034] Moreover, height h of platform 20B is set up lower than the height of a tread wear indicator. 
[0035] Furthermore, platform 20C is similarly formed in the hoop direction slot 14 of the location where 
crosswise slot 16C and the hoop direction slot 14 between the blocks 18C and 18A which adjoin a hoop 
direction cross. The configuration of the cross section of this platform 20C is constituted like the 
configuration of the cross section of platform 20A. 

[0036] Moreover, the die length P3 of the tire hoop direction of platform 20C will be determined by the 
following formulas, if while adjoins and the flute width of A and crosswise slot 16C in the meantime is 
set [ the die length of the hoop direction of block 18C ] to N3 for the die length of the hoop direction of 
block 1 8A of C and another side. 
[0037] 

P3=N3+ Cxalpha+Axalpha .... (formula) (0< alpha<=0.2) 

In this case, by the die length of Cxalpha, by the projection and the die length of Axalpha, platform 20C 
is projected from crosswise slot 16C to the block 18A side, and is formed in the block 18C side along 
the tire hoop direction along the tire hoop direction from crosswise slot 16C. 
[0038] Moreover, height h of platform 20C is set up lower than the height of a tread wear indicator. 
[0039] In addition, in the above-mentioned explanation, although three pitches (variable pitch) were 
constituted from three kinds of blocks 18 A, 18B, and 18C, also when five pitches are constituted from 
five kinds of blocks, it can apply. In this case, the die length of the hoop direction of a platform is 
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calculable similarly with an upper type. 

[0040] In addition, in drawing 1 , although Platforms 20A, 20B, and 20C were formed in one hoop 
direction slot 14, Platforms 20A, 20B, and 20C may be formed in two or more hoop direction slots 14. 
[0041] Next, an operation of the pneumatic tire 10 of this operation gestalt and effectiveness are 
explained. 

[0042] The tread gage of the part in which Platforms 20A, 20B, and 20C were established can be 
thickened by having formed Platforms 20A, 20B, and 20C in the hoop direction slot 14 of the part where 
the crosswise slot 16 and the hoop direction slot 14 cross. Thereby, the heterogeneity of the tire hoop 
direction of a tread gage can be eased, and rigid equalization and improvement of uniformity can be 
attained. Consequently, driving stability ability, the oscillating engine performance, and a degree of 
comfort can be improved. 

[0043] Since the die length PI of the tire hoop direction of platform 20A was especially set up by the 
upper type, wastewater nature is securable with rigid equalization and improvement of uniformity. 
[0044] In addition, since volume of crosswise slot 16A is not decreased by having prepared platform 
20A in the hoop direction slot 14 as compared with the case where platform 20A is prepared in 
crosswise slot 16A, aggravation of wastewater nature (wet engine performance) can be prevented. 
Moreover, aggravation of the wear appearance of the tire 10 by the crosswise slot 16 becoming shallow 
can be prevented. In addition, the same effectiveness is acquired by having formed Platforms 20B and 
20C. 

[0045] Moreover, since the height of platform 20A was made lower than the height of a tread wear 
indicator, it can cancel the feeling of early wear of platform 20A as well as preventing wear of the 
platform 20A itself. 

(Example of a trial) Next, size PSR About the pneumatic tire of 185 / 65R14, the real vehicle trial of 
measurement of each uniformity and driving stability ability was performed. 
[0046] As were shown in drawing 3 (A), and were shown in the conventional tire 30 (conventional 
article) and this drawing (B) which do not form the platform, and shown in the tire 40 (example 1) and 
this drawing (C) in which the platform 44 was formed only into the center-rib slot 42, the tire 50 
(example 2) which formed the platform 56 in both the center-rib slot 52 and the shoulder rib slot 54 was 
used for the trial, respectively. 

[0047] The height of the platforms 44 and 56 formed in both the tires 40 and 50 was set as 1 .8mm 

equivalent to a tread wear indicator. Moreover, the cross section of platforms 44 and 56 was made into 

the shape of a square as shown in drawing 2 (A), and beveled four corners by Rl (mm). Moreover, the 

upper type determined the hoop direction die length of platforms 44 and 56 as alpha= 0.2. 

[0048] Here, RFV was measured with the tire uniformity testing device by internal pressure:200 (KPA), 

rim:5.5JX14, and load:3.68 (KN, JASO conditions) as a Measuring condition of uniformity. 

[0049] Moreover, an equivalent for internal pressure:220 (KPA), rim:5.5JX14, and load:binary-name 

entrainment and the car:FF vehicle performed evaluation of driving stability ability and the sentiment 

(WET) engine performance as a real vehicle trial. 

[0050] The result indicated to the table of drawing 4 about the above-mentioned trial was obtained. In 
addition, a real vehicle performance test performs feeling evaluation on the basis of elegance 
conventionally, and it means that, as for +0.5 of front Naka, improvement is sensed, and, as for +1 .0, 
improvement is sensed a little. 

[0051] By this table, RFV decreased by 1.1kg with the tire 50 of an example 2 by RFV decreasing by 
0.7kg rather than the tire of elegance conventionally with the tire 40 of an example 1, and improvement 
of uniformity has been checked. 

[0052] Moreover, with the tire 40 of an example 1, driving stability ability went up 0.5 point rather than 
the tire of elegance conventionally, and ****** which driving stability ability takes down on 1.0 points 
has been checked in the tire 50 of an example 2. 

[0053] In addition, about the wet engine performance, it was not conventionally different from elegance 

and aggravation of the wet engine performance was not able to be checked. 

[0054] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/18/2006 



JP^OO 1 -2 1 97 1 2 , A [DETAILED DESCRIPTION] 



Page 5 of 5 



[Effect of the Invention] According to the pneumatic tire of this invention, a passenger car or the driving 
stability ability of a truck, vibration, and a degree of comfort can be improved by improving rigid 
equalization of a tread, and uniformity. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the pneumatic tire characterized by establishing said platform in the tire shaft orientations 
of said crosswise slot for said every crosswise slot in the pneumatic tire which prepared the platform 
which upheaved to the groove bottom of said hoop direction slot while two or more crosswise slots 
connected with two or more hoop direction slots and these hoop direction slots were formed in the tread. 

[Claim 2] Hoop direction die-length P of said platform is P=N+Axalpha+Bxalpha (formula 1) (0< 
alpha<=0.2), when the flute width of the crosswise slot into which the hoop direction die length of a 
block of another side contiguous to said crosswise slot which while adjoined the crosswise slot which 
has countered this platform, and has countered A and said platform in the hoop direction die length of a 
block was inserted with one [ B and / said ] block and the block of said another side is set to N. 
The pneumatic tire according to claim 1 characterized by what it comes out and opts for. 
[Claim 3] The height of said platform is a pneumatic tire according to claim 1 or 2 characterized by 
setting below to the height of the tread wear indicator exposed to a tire front face at the time of the use 
limitation of a tire. 

[Claim 4] Said platform is a pneumatic tire given in claim 1 characterized by preparing in said all hoop 
direction slots thru/or any 1 term of 3. 

[Claim 5] the time of seeing the side face of the tire hoop direction of said platform in a tire hoop 
direction cross section ~ the shape of an inclined plane — and ~ or a pneumatic tire given in claim 1 
characterized by being formed in the shape of a curved surface thru/or any 1 term of 4. 
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